Placental GPI-PLD is of maternal origin and its GPI substrate is absent from placentae of pregnancies associated with pre-eclampsia.
Pre-eclampsia (PE) is a disorder affecting 5-10% of all pregnancies and is characterised by abnormal trophoblast invasion, maternal endothelial cell dysfunction and a systemic maternal response. A unifying factor responsible for eliciting these effects remains unknown. However, levels of the autocrine insulin mediators, inositolphosphoglycans (IPG), are elevated 3-fold in pre-eclamptic placentae compared with controls and are also elevated 3-fold in maternal urine of pre-eclamptic women, suggesting an abnormal paracrine role of the mediator in the systemic maternal response. At the placental level, IPGs are metabolic second messengers capable of eliciting some of the characteristic features of PE, such as the 10-fold increase in glycogen synthesis and 16-fold increase in the activity of the IPG-dependent enzyme glycogen synthase. IPGs are derived from their lipidic precursors, the glycosylphosphatidylinositols (GPI), in membrane associated caveolae by the action of a GPI-specific phospholipase D whose activity is regulated by its membrane microenvironment. We show that the lipidic GPI precursor was detected in total placental membrane and microvillous membrane from normal placentae. The presence of GPI could not be detected in PE placentae, suggesting that the GPI/IPG signalling system is dysregulated in this disorder. Equivalent amounts of a proteolytically-cleaved 50 kDa GPI-PLD protein is detected in both normal and PE placentae. However, GPI-PLD mRNA is absent, suggesting a mechanism of uptake from maternal serum. Since GPI-PLD, whose presence is required for hydrolysis of GPI and release of free IPG, is detectable with equal activity in both normal and PE placentae, we postulate that dysregulation of the tubular caveolar structure of the microvilli in pre-eclamptic placentae provides an environment which promotes the unregulated hydrolysis of GPI in this disorder.